Inhibition of cyclooxygenase-2 with NS-398 and the prevention of radiation-induced transformation, micronuclei formation and clonogenic cell death in C3H 10T1/2 cells.
Abnormally high levels of the cyclooxygenase (COX)-2 isozyme as well as the prostaglandin metabolites produced by the COX pathway have been observed in a variety of malignancies, including cancers of the skin, pancreas, colon, breast, cervix, prostate, and head and neck. Furthermore, exogenous genotoxic agents, including ionizing radiation (IR), have been shown to induce cellular transformation and to elevate COX-2 activity, whereas exposure to agents that specifically inhibit COX-2 activity have been shown to inhibit transformation. These data suggest a possible role of COX-2 both in IR-mediated cellular transformation processes and cell death. C3H 10T1/2 and/or HeLa cells were treated with N-[2-(cyclohexyloxy)-4-nitrophenyl]-methanesulfonamide (NS-398) and/or exposed to IR. Following treatment, cells were assayed for neoplastic transformation, clonogenicity, growth rates, cell cycle distribution, micronuclei formation and DNA damage by established methodologies. Statistical tests were performed on data as described. In the present study, experiments in normal murine fibroblast C3H 10T1/2 cells demonstrated that the chemical inhibition of COX-2 activity with moderate doses of NS-398 abrogated IR-induced transformation events by fourfold and protected irradiated C3H 10T1/2 cells from clonogenic cell death. Considering that these doses of NS-398 had no significant effect on cellular proliferation or cell cycle distribution in C3H 10T1/2 cells, the results suggest that inhibition of COX-2 either increases DNA repair or prevents the accumulation of DNA damage. In supplemental experiments, treatment with NS-398 caused a 1.5-fold reduction in IR-induced micronuclei formation and a significant decrease in DNA damage. These results suggest a role for COX-2 inhibitors in the normal tissue response to IR when administered at therapeutically achievable doses and therefore may have clinical implications for radiation oncology patients in the prevention of IR-induced malignancy.